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Specify tor 1934 
KRAMER EVAPORATOR S 
UNIT COOLERS and CONDENSERS 





“Shelf” Evaporators with 1Y,” Centers, Fin Heights 1” to 2” 
carry one Tube for each 144” width—2” to 4” carry two tubes in 
height for each 14,” width. KX CASE EVAPORATORS—23,” 

x7” fin size—8 Tubes 134” centers; and 244,”x1014”—12 Tubes 
—any specified fin spacing and length. 
Kramer Commercial Evaporators 
All copper constructed, or copper fin steel 
tube for ammonia systems. Made in ten 
different fin sizes—various fin spacings—to 
any over all dimensions, and to required 
capacities. 


Kramer Turbofin Unit Coolers 

Made in five sizes ranging from 20 to 
80 Ibs. I. M. E. hourly. Constructed 
entirely of non-corrosive materials. 





Kramer Domestic Evaporators 


Made in stock sizes of two to five trays, or to 
any specified size. Construction is all copper 
continuous-tube design processed below each 
tray sleeve. 


Requests for your specifications of Evaporators 
solicited for Quotations. 


Kramer Condensers in 16 Stock Sizes 


Your files are not complete if they do not include Catalogs 433 
and 633 on KRAMER REFRIGERATION PRODUCTS 


TRENTON AUTO KADIATOR WORKS 
Main Offices and Factory, TRENTON, NEW JERSEY 
NEW YORK: 241 West 68th Street PITTSBURGH: 5145 Liberty Avenue 
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A Great Book 
Now Even GREATER 
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The Oalu Book of Its Kind Published 











ENTIRELY REVISED—200 PAGES ADDED 
MORE VALUABLE THAN EVER 


Tue Fourth Edition of HOUSEHOLD REFRIGERATION will 
be ready for distribution shortly. It contains up-to-the-minute 
information on new developments in household refrigeration, cur- 
rent up to the time of going to press. It is a hook of 700 pages— 
200 additional pages over the previous edition. 


It is the only book published on this important subject today. 
covering in detail the principles, types, construction and operation 
of both ice and mechanically cooled domestic refrigerators. Dur- 
ing the past six years, changes of tremendous importance have 
occurred in the design, construction and operation of household 
refrigerating units. New designs, new refrigerants, new prin- 
ciples have been adopted. All are contained in this new Fourth 
Edition. It is an invaluable book for designers, manufacturers, 
dealers and distributors of mechanically cooled refrigerators. 
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700 PAGES Published by 
270 ILLUSTRATIONS NICKERSON & 


Bo ¢ 00 COLLINS COMPANY 
meee Ss | Sauna 


FOR YOUR CONVENIENCE USE THIS ORDER 

















NICKERSON & COLLINS COMPANY, PUBLISHERS, 435 N. Waller Avenue, Chicago, III. 


Please send to the address below, a copy of the Fourth Edition of 
HOUSEHOLD REFRIGERATION, bound in 
(Indicate Cloth or Morocco). 

0 Enclosed is remittance. 
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ALL COPIES ARE PUNCHED TO FIT THIS BINDER 





Every issue of this magazine will 
have valuable information which you 
will want to retain for future reference. 


Here is a handy, substantial binder 
that permits you to add each copy 
readily as it is received. The binder 
is so constructed that regardless of the 
number of issues, every page lies flat 
and is easily read. 


Holds twelve issues—an entire year’s 
supply. No hunting around for lost 
or missing issues. The entire year’s 
edition is always handy. 

The name of the magazine is attrac- 
tively stamped on the front cover in 
gold. 


Only $100 postpaid 
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Ww —- Receptacle for Extra Wires 


It’s simple — here is how it works 


extra wires for future issues is kept in 
the back-bone of the binder. File your 
copies promptly as received. 


Each issue is locked in place with 
spring wire. It takes only an instant 
to add an issue. Reserve supply of 


Send Your Remittance of $1.00 to 
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A Complete 
Library on Refrigeration 


IN ONE VOLUME 


PRINCIPLES of 
REFRIGERATION 


QRD 
EDITION 
cw 
Revised 


and 
Enlarged 


The work is in everyday language, and 
as free as possible from higher mathe- 
matics. The method of treatment has 
been to present a comprehensive treatise 
on the fundamental principles. With a 
firm grounding of these fundamental 
principles, the practitioner is enabled to 
intelligently design or operate refrigerating 
machinery. The theoretical and funda- 
mental operating principles are given 
attention first. This is followed by 
numerous practical considerations and the 
application of the fundamental principles 
to the economic production of ice and 
refrigeration for various purposes. 


The author has drawn extensively on 
his wide experience as a refrigeration 
engineer and teacher of refrigeration 
engineering, for materials for this work. 


OVER 1000 PAGES 


PROFUSELY ILLUSTRATED 
CLOTH BINDING $750 


Published By 
NICKERSON & COLLINS Co. 
433 N. WALLER AVE. CHICAGO 
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SULPHUR DIOXIDE 
YOUR CHOICE FOR 1934 


Dry, clean, pure refrigeration grade sulphur di- 
oxide, guaranteed to give complete satisfaction, 


ANSUL CHEMICAL CO, 
MARINETTE WY WY W WISCONSIN 




















are BOTH 
unportant 


You get both... when you we 


Extra Dry ESOTOO 


(Liquid Sulphur Dioxide) 
Quality—in a product of proven_purtt 
and freedom from moisture Service 
—from 36 convenient warehouses witi 
ample stocks for immediate delivery 


V-METH-L 
(Virginia Methyl Chloride) 


is refined with the same exacting care an 
meets the most exacting specification 





Write Advi iso- 
ry Dept. “A” 
for folders - 
either . . 
both TOD. AY 


VIRGINIA SMELTING CO. 


WEST NORFOLK VIRGINIA 
F. A. EUSTIS, Sec., 131 State St., BOSTON 
tnd 76. Beaver St, NEW YORK 
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The Gibson Electric Refrigerator 


Details of Construction and Operation of Model “00” and “01” 


Units. 


Service Pointers and Adjustments of Component Parts. 
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MHE Gibson electric refrigerator, manu- 

factured by the Gibson Electric Refrig- 
erator Corp., of Greenville, Mich., is one of 
the well-known household refrigerators, and 
this article is descriptive of the Models 
“00” and “O1” units. 
manufactures Model “G-H,” which is a her- 
metically sealed unit. The Models “OO” and 
“Ol” use SO, as the refrigerant. 

Fig. 1 shows the Gibson unit with con- 
denser and evaporator. 


The company also 


The Evaporator 
The evaporator in the Gibson refrigerator 
is constructed of heavy copper tubing, A, 
wound around the metal sleeve, B. The ex- 
pansion valve is shown as C, and in turn is 
connected to compressor suction valve, D. 
The expansion valve is shown in FE. 


Adjustment of Expansion Valve 

Fig. 2 shows a cross-section of the expan- 
sion valve. Liquid from the receiver enters 
the valve, as shown at H, passing through 
the filtering screen F, and down the passage- 
way to the valve seat, M, where, when the 
valve opens the SO, escapes into valve inner 
chamber and thence to outlet, N, to the evap- 
orator, 
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The needle, L, rides in a carriage and 
guide assembly attached to one end of the 
yoke. The other end of the yoke is fastened 
to the cup, which is soldered to bellows, D 
(the inner chamber is consequently sealed 
hermetically). This entire assembly—needle, 
yoke, cup and bellows—is free to move from 
left to right. 
chamber tends to push the assembly toward 
the left, closing the valve by drawing the 
needle into its seat. Atmospheric air pres- 
sure in the outer chamber, aided by spring 
pressure, or opposed by spring tension, de- 
pending upon adjustment of spring, C, tends 
to push the assembly toward the right, open- 
ing the valve. SO, 
inside and the air assisted by a spring out- 
side, supply the force which operates the 


SO, pressure in the inner 


These two pressures 


valve. 

Conditions which will cause symptoms of 
excessive SO, flowing through evaporator, 
and therefore cause inefficient operation by 
wasting refrigeration are: 

1. Expansion valve set at too high a tem- 
perature. 

2. Temperature control set at too low a 
temperature, causing too long running time. 

8. Continuous use of temperature control 
at too cold dial position, causing too long 
running time. 
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4. Excess frost allowed to accumulate on 
evaporator preventing SO, from boiling in 
evaporator. 

Conditions which will cause symptoms of 
inefficient SO, flowing through evaporator, 
and therefore causing poor refrigeration and 
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THE 








possibly excessive running of the unit: 


1, Expansion valve set too cold. 


2. Temperature control set too warm, not 
allowing unit to run long enough each cyele. 


8. Unit over-loaded by excessive ice free 


ing or food load. 
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FIG. 2. 


Since low temperature and high capacity 
are desired qualities, the correct valve ad- 
justment is necessarily a compromise be- 
tween the two. The correct adjustment will 
give both an amply cold temperature and 
ample capacity to refrigerate entire evap- 
orator efficiently. 

This correct valve adjustment is a 10° 
to 12° evaporator temperature when the 
unit is running continuously. In extremely 
hot climates, best results may occasionally be 
obtained by setting the expansion valve at 
an 11° to 13° evaporator temperature. Ex- 
perience will, of course, dictate when this 
higher temperature setting is desired. If 
the valve is set too high in temperature cli- 
mates, frosting of the suction line and in- 
efficient refrigeration may result. 


The Compressor 

The compressor or condensing unit, Fig. 
1-F, is a horizontal twin cylinder recipro- 
cating type, directly driven by a 1/5th horse- 
power repulsion-induction motor. Cylinder 
bore is 1-1/16 inches, the effective stroke 
5% inches and the speed 1,750 R.P.M. The 
motor housing, G, is of special design, with a 
flange end to which the compressor body 
is bolted. The motor shaft is connected di- 
rectly to the connecting rod of the compres- 
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CROSS SECTION OF EXPANSION VALVE 


sor by means of an eccentric crank, which 
is screwed on to the motor shaft. A bellows 
type seal of special design is provided for 
sealing in the refrigerant around the motor 
shaft. 


with a dise type flapper valve. 


Each cylinder head, H, is provided 


Cycle of Operation 

The cycle of operation of the Gibson elec- 
tric refrigerator is shown diagrammatically 
in Fig. 3. This system is the direct expan- 
sion system; that is, the evaporator tubing, 
or cooling coil, is located directly in the 
space from which the heat is to be removed. 
When the pressure in the thermostat bulb 
rises to a predetermined point on the con- 
When the 
motor is started, the compressor directly con- 


trol seat, the motor is started. 


nected to the motor shaft is also started, and 
the pressure on the low side of the system 
is then rapidly reduced. When the pressure 
is reduced to a predetermined point, the ex- 
pansion valve opens and allows liquid re- 
frigerant to enter the evaporator tubing. In 
entering the tubing, the liquid SO, gradually 
vaporizes, or changes its state from liquid to 
gaseous form, and consequently absorbs heat 
from the cabinet. The pumping action of 
the compressor then draws the heat-ladened 
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FIG. 3. CYCLE OF OPERATION CHART 


gas through the suction tube into the crank 
case of the compressor. The gas is then 
compressed and forced through small valves 
called flapper valves, into the high pressure 
side of the system. Here the gas is packed 
into small space, and consequently the pres- 
sure and temperature are increased. When 
the temperature of the gas is raised to a 
point higher than the temperature of out- 
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side air, it is being blown over the condens- 
ing coils by the motor fan, and the heat 
again tends to flow from the warmer point 
to the cooler point; that is, from the SO, 
gas to the surrounding air, and the gas is 
then condensed into its original liquid state. 

The heat thus released is the heat removed 
from the cabinet, and the liquid SO, can 
again be circulated through the evaporator 
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where it can absorb more heat. The liquid 
is, therefore, forced by its own pressure 
through the condenser into the liquid re- 
ceiver. From the receiver it is forced through 
the copper tube to the high side of the ex- 
pansion valve, where it is again ready to 
repeat the process. 

The lubrication of the compressor is auto- 
matically taken care of, because of the fact 
that SO, has a natural affinity for oil and 
consequently a certain percentage of the oil 
circulates through the complete system with 
the SO,. 

Electrical Connections 

All standard Gibson expansion units are 

furnished with 110-220 volt, 60-cycle AC mo- 
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FIG. 4. 


tor, and are wired for the 110 volt AC cir- 
cuit. The units are also equipped with 5 
ampere overload elements, which are for use 
on 110 volt AC lines only. If the motor is 
to be connected to a 220 volt AC line, the 
motor loads and overload element in the 
thermostat control must be changed accord- 
ingly. The correct connections for the mo- 
tor loads on 110 volt AC and 220 volt AC 
lines are shown in Fig. 4. All refrigerators 
are protected against electric current over- 
load, the most common protection employing 
fusible alloy. Gibson refrigerator overload 
protection is incorporated into the thermo- 
stat, both Ranco and Tag. 


Service Calls and Their Remedy 

If the expansion valve or thermostat con- 
trol are not functioning properly, any one 
of the following complaints could result. In 
most cases, any one of these complaints can 
be eliminated by adjusting the expansion 
valve and thermostat control. In a few 
cases these same complaints can be caused by 
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reasons other than the thermostat control or 
expansion valve being out of adjustment. 


1. Machine will not start. 
(a) Thermostat bulb discharged— 
switch will not close. 
(b) Electrical circuit open. 
2. The machine will not stop. 
(a) Thermostat bulb not 
tightly to evaporator. 
bulb. 
(b) Thermostat control 
temperature too low. 
(c) Expansion valve out of adjust- 
ment. 
3. Cabinet temperature too cold. 
(a) Thermostat control setting too 
low. 
(b) Thermostat bulb not 
tightly to evaporator. 


clamped 
Tightened 


cutting-out 


clamped 
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MOTOR CONNECTIONS 


4. Cabinet temperature too warm. 
(a) Thermostat control setting too 
high. 
(b) Improper air circulation. 
(c) Expansion valve out of adjust- 
ment. 
. Cooling coil defrosts on off-cycle. 
(a) Thermostat control cutting tem- 
perature too high. 
j. High operation costs. 


(a) Thermostat control setting too 
low. 

(b) Expansion valve out of adjust- 
ment. 

(c) Condenser air circulation restrict- 


(d) Cabinet located in extremely 
warm place. 
. Slow ice and dessert freezing. 
(a) Thermostat control setting too 
high. 
(b) Expansion valve out of adjust- 
ment. 
. Motor gets hot. 


(a) Thermostat control setting too 
low. 
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(b) Expansion valve out of adjust- 
ment. 

(c) Condenser air circulation restrict- 
ed. 

(d) Motor needs oiling. 

9. Frosted suction line. 

(a) Expansion valve set too high. 

(b) Thermostat control setting too 
low. 

(c) Continuous use of temperature 
control at too cold dial position 
causing too long running. 

(d) Evaporator needs defrosting. 

10. Stop and start button kicks out. 

(a) Expansion valve out of adjust- 
ment. 

(b) Condenser air circulation restrict- 
ed. 

(c) Motor needs oiling. 

(d) Control over-load 
the proper size. 

(e) Low or high voltage. 

(f) Compressor tight. If compressor 
is so tight the fan cannot be 
turned by hand, the complete unit 

; will have to be changed. 
11. Machine noisy. 

(a) Vibration due to improper in- 
stallation. 

(b) Motor fan loose. 

(c) Machine squeaks due to lack of 
lubrication. 


element not 


Checking Expansion Valve Adjustment 

1. Turn temperature control knob on ther- 
mostat to right or clock-wise until unit will 
run continuously. If it should not run con- 
tinuously after knob has been turned to No. 
8 position, remove knob, replace to No. 1 
position and turn to No. 8 position. Repeat 
if necessary until unit runs continuously. 

2. Wait until thermometer pointer stops 

moving, that is, until it indicates a constant 
or steady lowest temperature. 

(a) When valve is correctly set, thermom- 
eter reading will be between ten and 
twelve degrees and thirteen degrees 
in very hot climates. 

(b) Do not attempt to get an accurate 
reading of expansion valve adjust- 
ment unless unit has been operating 
twenty-four hours. 


Adjusting Expansion Valve 
Two expansion valves are used, the Model 
670 valve, a round shaped valve having an 
adjusting screw about % inches in diameter 
and equipped with a rubber breather cap. 
Model 672 valve has an adjusting screw 
about % inch in diameter. This valve is 
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equipped either with a packing nut or with 
a breather cap. 

When a valve adjustment is necessary, 
first remove rubber breather cap. With 
packing nut style, loosen packing nut if more 
than one-half turn of adjusting screw is re. 
quired, which should be seldom. 

Using a screw driver, turn adjusting 
screw in (to right) to raise temperature, or 
out (to left) to lower temperature. 
turn adjusting screw too far at a time. Par. 
ticularly do not turn out too far when it js 
desired to lower temperature, as this may 


Do not 


cause rise in temperature because of large 
reduction in refrigerating capacity. Nor. 
mally a 1/16 turn on Model 670 valve, or 
¥ turn on Model 672 valve will be found 
best, as a first tentative adjustment. 

After making a tentative adjustment, al- 
low time for unit to stabilize itself and for 
thermometer to reach its new constant read- 
ing at the new setting, before attempting 
another adjustment. 

Replace breather cap, or tighten packing 
nut, taking care not to turn adjusting screv. 
Before leaving the final adjustment, be sure 
the thermometer is maintaining correct read- 
ing 10° to 12°. Generally the expansion 
valve, when being adjusted, will require less 
than one turn of the adjusting screw, and 
the service man will be able to secure an 
accurate adjustment quickly by following 
the above instructions. Occasionally, how- 
ever, he may come across a valve that is far 
out of adjustment, possibly having been 
tampered with by an inexperienced person 
He can then first secure an approximate ad- 
justment by clamping the dial indicating 
thermometer near the front of the evap- 
orator, clamping it directly to the tube run- 
ning from the expansion valve to front of 
the evaporator. In this position the ther- 
mometer is extremely sensitive to expansion 


valve changes, and will respond immediately 


to any valve adjustment. 

A valve adjusted in this manner, holding 
a constant temperature between 18° and 15° 
when the unit is running continuously, will 
read very close to the correct reading of 10° 
to 12° when the thermometer bulb is then 
transferred to its position at the control 
bulb. Be sure that the expansion valve 
outer chamber is sealed from outside air. 
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SERVICE POINTERS 


Readers are invited to send descriptions of “kinks” which they have found to be of prac- 


tical help in their every day work. 
be prepared for publication. 


Just send your idea or sketch in the rough, which will 
All contributors’ names will be printed. Address the “‘Kinks” 


Editor, REFRIGERATION SERVICE ENGINEER, 433 N. Waller Ave., Chicago. 
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Removing Excess Oil 

HE following service kink has been con- 
Mica by Mr. Art de Desrochers, of 
Seattle, Washington: 

“Here is a service kink that may prove of 
interest to many of your readers. It is a 
remove excess oil from a 
The way most 


way to easily 
heavily oil bound float coil. 
manuals suggest is to remove the entire coil 
and take it out and dump the oil; a hard, 
messy job at the best. Here is how I do it: 

“| pump down the coil as usual. Then I 
take an empty five pound drum, which I al- 
ways carry in my car, connect it to the com- 
pressor and pull a deep vacuum on it. Then 
| take a short length of one-quarter inch 
tubing, remove the suction valve from the 
coil and carefully insert the tubing through 
the suction hole, past the splash baffle and 
down to the bottom of the evaporator. When 
you open the valve of the drum, the vacuum 
draws the oil into it. To remove the oil from 
the drum, I connect it to the head of the 
compressor and pump fifty pounds or so of 
pressure on it. Then by removing the drum, 
you can invert it and blow out the oil. I 
usually connect it to the compressor suction 
valve then and pull a vacuum on it again, 
so that the drum is ready for the next time. 

“This kink works like a charm, and it takes 
almost as much time to write about it as it 
does to do the actual work.” 

xs 8 

Frank A. Lyman 
Massachusetts 

“Receive magazine regularly and wouldn't 
want to be without it.” 
F. E. Ince 
Missouri 

“Along with my order for your Fourth 
Edition of Household Refrigeration, by H. 
B. Hull, I wish to compliment your editor of 
Tat Rerriceration Service ENorneer. We 
have found your magazine to be of great 
help in our actual service work; as a refer- 
tnee book for new ‘dope’ there is no equal.” 
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Painting Drums 
oe the newsy little house organ pub- 
lished by Refrigeration Service, Inc., Los 
Angeles, Calif., the suggestion is made of 
painting refrigerant drums to identify the 
different refrigerants. We quote from this 
house organ as follows: 

“What do you think about the idea of 
painting the refrigerant drums a distinctive 
color to identify each refrigerant? 

“As far as we know, no series of colors 
are considered standard, but we have painted 
our own drums for identification as follows: 
sulphur dioxide, methyl chloride, 
black; Isobutane, red; Freon, white. 

“We think it would help to prevent mis- 


takes if every one used a standard identify- 


green; 


ing color on refrigerant drums.” 


Dry System to High Side Float 
Valve Flooded System Conversion 
E have been advised that some service 
W inen are having difficulty in getting 
satisfactory operation of equipment that has 


been changed over from the dry system to 
the high side float valve flooded system. In 
analyzing these complaints, we find that 
service men have forgotten the two follow- 
ing important points. 

1. The accumulator should be installed 
vertical. 

2. Sufficient refrigerant should be charged 
into the system to frost the accumulator 
half way up on the off cycle. We find that 
most complaints are the result of an under- 
charged system.—From the Kelvinator Serv- 


ice News. 


Stillman Peck 
California 

“I look forward to your book with a lot 
of interest, and hope that you give us more 
real ‘dope’ as time goes by.” 
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More About Oil as a Refrigerant 


“IN your article on page 24 of Tue Re- 

I FRIGERATION SERVICE Enorneer for No- 
vember, I noticed an article in respect to 
the use of oil in place of calcium chloride, 
ahd I wish to enlighten those who have not 
had any experience with this. 

“Mr. Kennedy, of the Standard Oil Co., 
and I started to experiment with oil in the 
place of calcium chloride about a year ago, 
and have used it in all types of cabinets, in- 
cluding the so-called combination cabinet 
with the bottle cooling department, using the 
oil to carry the refrigeration to this com- 
partment, and also in refrigerated soda 
fountains. 

“I have found it to be very satisfactory 
for this work, the only objection to it being 
in the handling, inasmuch as it is necessary 
to handle it with great care as it is very ob- 
jectionable to spill any of it. 

“We have been using their 
hydraulic circulating oil, which is an oil with 
a very light viscosity and a congealing point 
of about —30°. 

“T have had difficulty with calcium chlo- 
ride in the past. It has affected the bare 
copper in the tanks and sleeves of the cool- 
ing tanks, and also the solder; in,some cases 
it being necessary to rebuild new tanks. It 
is my intention to change the brine in our 
whole fleet of cabinets, consisting of 162 
cabinets and soda fountains.”—E. R. Davis, 
Pittsburg, Calif. 


so-called 


Correction 


¥ the article appearing on page 18 of the 

December issue, entitled “Activated Alu- 
mina Refrigerant Dryer,” the seventh line 
in the second paragraph should read as fol- 


lows: “However, activated alumina has 
preferential absorption for moisture and 
will dehydrate the refrigerant in a closed 
system to a practically bone dry condition.” 
The word as given in this sentence was “hy- 
drate,” which of course changed the meaning. 
Activated alumina is a partially dehydrated 
aluminum tri-hydrate and chemically inert 
and a drying medium for practically all 
commercial refrigerants. 


January, 1934 


Wire Connectors 

QUICK and practical method of mak. 

ing electrical connections is Possible 
with the use of wire connectors, eliminating 
soldering and taping of electrical conne. 
tions. The illustration shows the application, 
and construction of the Ideal connector, anj 
one size has been found all that is necessary 
This om 
nector has been approved by the Under. 
writers’ and Factory Mutual Laboratorie 
and has also been recommended by the Ng. 


for all common wiring joints. 


tional Electric Code. 





whee’ Nh 
Tapered Spring Insert 
FIG. 1 


In Fig. 1 the spiral metal insert is show 
(current carrying), which binds wires ‘te 
gether with grip of steel. Wires cut their 
own threads, assuring a doubly secure joint 
The Ideal wire connector is practically ip- 
destructible. One important advantage 
which it has is that its metal insert gives it 
an extra path of current. 

The connector consists of a copper-coated, 
cone-shaped spiral spring insert, imbedded 
in one-half inch or more of molded insul- 
tion. The joint is made by stripping th 
wires about one-half inch, slipping the cor 
nector over them and screwing it on ine 


FIG. 
actly the same way a nut is screwed on 
bolt. Screwing on the connector squeezs 
and twists the wires tightly together and 
threads them into the insert. 
Fig. 2 shows the connectors in service. 4 
current carrying path is thus made betwee 
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the wires themselves, and also through the 
metal insert. ‘The insulation material will 
not melt, and is puncture proof at 10,000 
yolts. Corrosion is eliminated through the 
spring cutting the threads into the wires, 
since corrosion cannot take place in self- 
made threads. 

The strength of a soldered joint of two 
No. 14 solid is fifty-seven pounds pulling 
pressure. The same size joint made with an 
Jdeal connector will stand 176 pounds pull- 


f mak. 
Possible 
Linating 
connec. 
lication 
or, and 
Cessary 
is con- 
Under. 
ratories ing pressure. 


sx SS 


he Na- 
REFRIGERANT 
= DEMONSTRATION 
May — to the Chemical Exposition re- 
cently were obviously greatly interested 
in the exhibit of the Virginia Smelting Co., 


shown 
res to 
t their 
> joint. 
lly in- 
antage 


rives it 


showing sulphur dioxide and methyl] chloride 


1 ona boiling behind glass at atmospheric pressure 
ueeres with thermometers arranged to show the 
rand boiling points. It was of course readily un- 


derstood by service engineers but a matter 
of great surprise to many visitors to actually 
see liquids boiling at —10°. 


ce. A 
twee 
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Question 
BOX 


Readers are invited to send their problems 
es to the servicing of household re- 

igerators and small commercial refrigerating 
equipment as well as oil burners to “The 
Question Box” which will be answered by 
competent authorities. 


2222722727277 27277727727 2? 

















Question 28. Why will a multiple SO, 
system frost-back when short of gas? 

Answer. The high velocity gas entering 
the boilers short of refrigerant will blow 
liquid over into the liquid line where it will 
evaporate and result in frosting of the suc- 


tion line. 

Question 29. How can determine 
when the frost-back is a result of leaking 
float valves and when the result of a gas 


shortage? 


you 


See Trouble and Complaint 
Tue ReEFRIGERATION 


ANSWER. 
Charts published in 
Service ENGINEER, June to November issues. 


Where is it better to use 
How does it differ from 


Question 30. 
sodium chloride? 
calcium chloride? 

Answer. Sodium chloride (common table 
salt—NaCl) solutions should never be em- 


ployed as brine because the corrosive action 
on most metals is stronger than that of cal- 


cium chloride (CaCl,). Also it has a 
stronger tendency toward electrolytic action 
and low temperatures tend to allow the 
formation of salt crystals, which adhere to 
and clog brine lines. 

Calcium chloride is inexpensive, odorless, 
non-evaporating, free from fire hazard and 
stable when employed in all all-steel sealed 
installation. Corrosion with calcium chlor- 
ide can be materially reduced by dissolv- 
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ing about one pound of sodium bichromate 
per 100 gallons of brine; first dissolve the 
sodium bichromate in the water before the 
calcium chloride is added. Air-slacked lime 
is likewise used in calcium chloride brine as 
a preventative against corrosion and the cor- 
rosive effect on soldered joints may be 
avoided by painting them with a non-metal- 
lic paint. 


s SS 
GOODWILL WINTER SERVICE 


CAMPAIGN 


A GOODWILL campaign sponsored by 
4 The Kelvinator Sales Corporation, Serv- 
ice Department, is designed according to the 
Kelvinator Company, to increase the revenue 
of their Service Department during normally 
dull winter months through the sale of ac- 
cessories and service to users of old Kel- 
vinators. 


The plan is worthy of consideration by any 


service organization. It suggests a plan to 
recommend refrigeration service by selling 
the users on the idea that it is more econo- 
mical to keep their mechanical refrigerators 
in good order than to wait until serious 
trouble might develop. The Kelvinator plan 
includes a regular standard inspection re- 
port to be filled out on each call, with a re- 
port of the conditions as found checked 
thereon, the reverse side of this report card 
stating the service recommended, the acces- 
sories recommended, etc. Practically a 
duplicate of this card is left with the user 
with the information also checked, thereon. 

The campaign as outlined, is a suggestion 
for the independent service organization to 
use the normally dull winter months to in- 
crease their prospective business, and to fur- 
ther interest the user in a regular mainte- 
nance service agreement, whereby periodical 
inspections of the refrigerating equipment 
can be made at a very nominal cost. 


The standard inspection as used in the 
Kelvinator goodwill campaign includes the 
following— 


Standard Inspection 


The standard inspection, as outlined on the 
Inspection and Survey Reports, provides a 
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thorough check of the Kelvinator but yet 
may be done quickly. The inspection should 
cover the following: 
CABINET 

A. Exterior 

Inspect for 

1. Chipped porcelain. 

2. Flaked lacquer or enamel. 

3. Discolored lacquer or enamel. 

4. Damaged side panels and top. 

Hardware 

Inspect for— 

1. Plating worn off. 

2. Improper operation. 

Door Gaskets 

Inspect for— 

1. Condition. 

2. Sealing ability. (Use the paper 
testing method.) 

D. Interior 

Inspect for— 

1. Chipped porcelain. 

2. Flaked enamel. 

3. Discolored lacquer or enamel. 

Shelves and Shelf Hooks or Pegs 

Inspect for rust spots. 

Temperature 

Check the temperature on the middle 
shelf. 

Cootrne Unit 
A. Frosting 

Inspect for— 

1. Excessive frost. 

2. No frost on the top of the cooling 
unit. (Indicating insufficient brine 
or the wrong temperature contro 
setting.) 

Leaks 

Carefully inspect all seams for pos- 
sible brine leaks. 

Freezing Trays and Grids 

Inspect for discoloration. (Copper 

freezing trays and grids can have their 

finish restored by retinning and alu- 
minum by chemical solutions.) 
Moror 
A. Oil 
1. Check the oil in the bearings. 
2. Oil the motor. 
B. Oil Cup 

Note if back oil cup is of the short 

type. (If it is the owner should be 

told that a long cup or automatic oiler 
can be furnished that makes the oiling 
of the motor much easier.) 

Bearings and End Play 

Inspect for— 

1. Bearing wear. 

2. Excessive end play. 

D. Brushes and Brush Short Circuiting 
Mechanism 
Inspect for— 
1. Worn brushes. 
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t yet 
hould 


2. Dirty brush holders. 
3. Dirty brush short circuiting mecha- 
nism. 
3. Commutator 
Clean. 
a Fuse 
Check if proper size fuse is used. 
. Pulley 
Inspect for a split motor pulley. 
CoMPRESSOR 
A. Efficiency 
Check. 
B. Noise 
Check. 
PRESSURES 
Check— 
1. Discharge pressure. 
2. Suction pressure. (Adjust the ex- 
pansion valve if necessary.) 
Drive Beit 
Inspect the 
1, Condition. 
2. Alignment. 
3. Tension. 
CONDENSER 
Clean. 
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NEW REFRIGERATION DEVICES 
SHOWN IN CATALOG 


HE rapid advancement of the technique 

of mechanical refrigeration and air con- 
ditioning during the past year has been in- 
strumental in the development of a number 
of new additions and improvements in the 
Kerotest line of refrigerator valves, mani- 
folds and accessories, 

These have been incorporated in the new 
1934 Kerotest Catalogue just released by the 
Kerotest Manufacturing Company. 

Among the interesting accessories listed in 
this new catalogue are the Kerotest GW 
Control, the new Type 470 Charging Stand 
and a Combination Heat and Pressure 
Safety Device for drums. 

The GW Control Unit is described as a 
very sensitive back pressure check valve so 
made that it will not interrupt the proper 
return flow of the oil yet prevent the flow of 
gases in the suction line from one coil to the 
other, thus eliminating condensation of the 
warm gas in a colder coil. A cross section 
of this GW Control unit together with com- 
plete specifications and data are included 
in the catalogue description. 

This company has also developed a new 
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line of manifold assemblies equipped with 
extra large valves having %” SAE flare 
connections on the lateral openings and 34,” 
female pipe openings on the ends which 
augments their previous line of smaller mani- 
folds with 4%” and %” flare connections. 

In connection with the development of 
these large sized valves is the new 114” and 
14,” Diaphragm Packless Valve of Forged 
Steel, designed especially for large air con- 
ditioning installations which are also illus- 
trated and described along with a complete 
line of standard Brass Valves. 

In addition to this catalogue, a special 
publication on Kerotest Fittings, made to 
conform to the Refrigeration Valves and 
Fittings Association, has also been issued. 
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MOTOR TROUBLES AND THEIR 
REMEDY 


O* the following pages appear a conven- 

ient chart for determining motor trou- 
bles, the probable cause and the test and 
remedy. This table applies to the smaller 
sizes of repulsion-start-induction brush-lift- 
ing motors. This chart has been prepared 
by the Wagner Electric Corp., St. Louis, 
and the motor troubles listed are those most 
frequently encountered, and should there- 
fere help refrigeration service men in solv- 
ing the great majority of motor troubles 
experienced in connection with refrigeration 
servicing. 

The subject has been prepared in outline 
form purposely, in order to make it a sim- 
ple matter to spot the trouble and to obtain 
immediate solution. Much of the service 
troubles encountered by refrigeration serv- 
ice men can be directly traced to the motor; 
therefore, this chart will be found of valu- 
able assistance to the service man when ex- 
periencing motor troubles in the field. 


x SS 


Paul Lovell Brougham 
Massachusetts 

“Enclosed find money order for my sub- 
scription for THe REFRIGERATION SERVICE 
Enerneer. I wish to commend you for the 
splendid effort you are giving toward mak- 
ing THe RerriceraTion Service ENGINEER 
such a fine magazine. It is certainly very 
helpful to me. Keep up the good work.” 


January, 1934 
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REFRIGERANT CHART 
EFRIGERANT Chart is a convenient 
table of all of the pressures of the com- 

mon refrigerants at any temperature likely 
to be encountered in refrigeration work. On 
this small, white, celluloid chart is printed 
almost 350 pressures covering all of the 
range of temperatures from —14° below zero 
to 130° above zero. Yet, the chart is easily 
read as only those pressures corresponding 
to the temperature at which the arrow points 
are open to view. Pressures of ammonia, 
Freon, methyl chloride, sulphur dioxide, Iso- 
butane and ethyl chloride are shown for each 
temperature. This covers all the refrig- 
erants commonly met with in service or test 
work, and a service man possessing a work- 
ing knowledge of refrigeration and a general 
acquaintance with any one refrigerant will 
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be able to handle service or installation fy 
any of the refrigerants shown on the chart 

To teachers, the chart should prove a grey 
benefit in drilling students on the ee 
changing temperature-pressure relationship, 
of the refrigerants. Let the teacher ay 
“What pressure would sulphur dioxide hay 
in a 100° room?” 
the arrow to 100° and looking opposite sy. 
phur dioxide, would read 69.8 lb. Or, let th 
teacher have a drum of refrigerant in th 
room with a gage connected to it readin 
81 lb. and the room temperature of 78° an 
tell the students to determine the kind ¢ 
refrigerant in the drum. The student tur 
the arrow of the chart to 78° and lookin; 
over the pressures at this temperature, 
sees that Freon has the pressure of 81 |b, i 
this temperature; hence, the refrigerant j 
Freon. 


The student, by turning 
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January, 1934 20 


THE REFRIGERATION 





sulpt 
can 
Freo 
the ¢ 
lent 


Th 
term 
cond 
ice 1 
from 
shoul 
tem. 
the h 
air j 
purg 
stant 


If, 
servi 
lowe 
short 
of re 


tion 
the 
settii 
instr 
ther 
pera 
the « 
easy 
tion 
wher 
just 
cyele 
As 
latio 
givel 
those 
capa 
ship: 
tons 
ener; 


SER’ 


lation for 
he chart 


lationship, 
acher ask 
oxide haye 
VY turning 
posite sul. 
Or, let the 
int in the 
it reading 
f 78° ani 
e kind of 
lent turns 
d looking 
‘ature, be 
F 81 Ib. at 
gerant js 


Converting from One Refrigerant to Another 

Let us suppose the service man knows the 
proper operating pressures for sulphur diox- 
ide and he is called on to service a Freon 
installation. Let us further assume that the 
service man knows that the unit in question 
for sulphur dioxide should be set at, say, 9”. 
Setting the dial until the reading opposite 
sulphur dioxide is 9” (or as nearly this as 
can be read), and then looking opposite 
Freon the reading of 4 lb. is found. This is 
the corresponding setting for Freon equiva- 
lent to the 9” setting of sulphur dioxide. 

Air in the System 

This all too common condition is best de- 
termined with the unit shut down and the 
condenser at room temperature. The serv- 
ice man reads the room temperature and 
from the chart determines what the pressure 
should be for the refrigerant used in the sys- 
tem. Then, if his pressure gage reading on 
the high side is greater than this, it is due to 
air in the system and the unit should be 
purged until the gage comes down to sub- 
stantially the reading on the chart. 


Lack of Refrigerant 

If, when following the above procedure, a 
service man finds the pressure on the gage 
lower than the chart reading, he is definitely 
short of refrigerant—in fact is nearly empty 
of refrigerant. 

Proper Low Side or Suction Pressures 

This is probably the most needed informa- 
tion for the service man. At the bottom of 
the chart is the approximate temperature 
settings for different applications and the 
instructions issued with each chart give fur- 
ther information as to proper operating tem- 
peratures. Then, by setting the arrow on 
the chart to the temperature desired, it is 
easy to find the correct setting for the suc- 
tion pressure. This is particularly desirable 
when one wishes to operate on a cycle that 
just defrosts each time the unit is on the off 
cycle. 

As well as the temperature-pressure re- 
lationships the method of testing for leaks is 
given for each different refrigerant. For 
those who figure compressor efficiencies and 
capacities there are the common relation- 
ships between units of horsepower, Btu’s, 
tons of refrigeration and watts of electrical 
energy. 
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SERVICE SHOP OPERATION 
By F. H. BRAUNINGER 

“FWNHE operation of an efficient shop is an 

important part of the operation of a 
financially successful service business,” is the 
opinion of Mr. F. H. Brauninger, Refrigera- 
tion Service Manager for the Wholesale 
Radio Equipment Company, New York City. 
local distributors for Stewart-Warner. 

Mr. Brauninger has served his apprentice- 
ship in a machine shop starting at the age of 
ten years and has expressed to our reporter 
some very constructive ideas in regard to 
this department of Refrigeration Servicing. 

A neat shop and a neat mechanic may be 
usually associated with a well done job and 
vice versa, a dirty shop and a grimy mechanic 
is usually associated, in the customer’s eye, 
with a poor job. 

While a neat shop is very much to be de- 
sired, at the same time the shop may be 
poorly equipped with old fashioned, obsolete 
tools and operated along old fashioned lines. 
This type of shop will not show a profit at 
the end of the year. 

Then we have the fine equipped shop but 
one having no real supervision or manage- 
ment. This type also will prove unprofit- 
able. The ideal shop is the shop that of 
course is equipped with modern devices and 
tools, is kept neat by mechanics in clean uni- 
forms, and efficiently supervised. 

The ideal shop need not be located in an 
expensive building or in a high rent location. 
Departments are arranged so that a repair 
job that enters one end of the building is 
cleaned, inspected, overhauled, tested, re-in- 
spected and shipped, all in efficient and time 
saving sequence. 

This shop is furnished with proper facili- 
ties for ventilation and removal of refrig- 
erant vapors such as sulphur dioxide and 
methyl chloride. There is a place for every- 
thing and everything is in its place in this 
shop. 

Mr. Brauninger, in closing, states that an 
independent service man should bear in mind 
that the quality of his service is judged by 
the appearance of his shop and if the shop 
is not kept in a clean condition, by no means 
should the customer be allowed to enter 
same. 


January, 1934 














The Control of Refrigerants . . , 


ARTICLE NO. 6 
POSSIBLE EX- 
PANSION VALVE 
TROUBLES 


Expansion Valve Troubles May Be Traced to FaultyAppli. 
cations, Faulty Installations, Lack of Refrigerant or Othe; 


Causes Which Should Be Familiar to the Service Man 


By J. L. SHRODE* 
— 


HEN a constant pressure type expan- 

sion valve does not function properly 

its failure can usually be laid to one or more 
of the following causes: 

Faulty Application 

The application of the valve, of course, 

governs its operation and the limitations of 

the constant pressure type valve must al- 

These limitations 

have been outlined and discussed in the fore- 

going paragraphs. It might be well to re- 

iterate here these limitations of application. 


ways be borne in mind. 


This type valve will not compensate for all 
varying load conditions. In general, it can- 
not be used in multiple installations or in 
connection with another similar valve oper- 
ating at a lower suction pressure unless a 
pressure regulating valve is installed. 
Faulty Installation 

In installing the valve the following should 
be borne in mind: it should be installed as 
close to the low side coils as possible; hand 
expansion valves should not be inserted on 
the outlet side of the valve; and last, but not 
least, the design of the low side coils should 
be correct. 

Lack of Ammonia 

It has been found that well over 50% of 
the automatic expansion valves that leak 
ammonia through the pin and seat have 
been on systems which were operating with 
insufficient ammonia. 
a system will cause the valve pin and seat 
to cut and score quite rapidly. When the 
system is shy of ammonia, high velocity gas 
passes through the valve seat instead of 
liquid. It is well occasionally to check the 
amount of ammonia in a system not only 
from the standpoint of protecting the ex- 
pansion valve but also from the standpoint 
of maintaining an efficient refrigerating sys- 
tem. 


Lack of ammonia in 


*President, Alco Valve Co., St. Louis, Mo. 
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Refrigerating systems are frequently lack- 
ing in ammonia due to the use of the com. 
bination condenser and receiver. ‘The con- 
denser tubes in a combination like this ar 
evenly distributed throughout the receiver, 
It is impractical to operate with the receiver 
over one-third full of liquid ammonia. |; 
practice this type of receiver is about one- 
fifth full. If the receiver were full of 
liquid, the condenser tubes would be im- 
mersed and would do very little work. They 
would then merely absorb the sensible heat 
from the liquid and would not absorb any 
of the latent heat of the gas. 
age installation the actual volume capacity 


On the aver- 


of the low side coils is large enough to hold 
all of the liquid ammonia in the system. 
The average condenser-receiver on a one 
ton machine will generally hold from 50 to 
60 pounds of ammonia when full. In actual 
operation, as has been pointed out above, 
the receiver will be only from one-fifth to 
one-third full. 
a receiver contains 20 pounds of liquid an- 
monia and determine the lineal feet of 11," 


Then let us assume that such 


pipe required to hold this amount of liquid, 
At 20 pounds suction pressure one pound 
of ammonia has a volume of .02432 cubic 
feet. Then 20 pounds of ammonia will oe- 
cupy 20 x .02432 or .4864 cubic feet. Now 
from the table below we see that 96.25 lineal 
feet of 114” pipe contains one cubic foot. 


Contents of Pipe 


DIAMETER IN LENGTH OF PIPE CONTAINING 
INCHES ONE CUBIC FOOT 


% 751.2 

ve) 472.4 

Ws 270.0 
1 166.9 
ly, 96.25 
1% 70.66 
2 42.91 
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twenty pounds of ammonia occupying .4864 
cubic feet will fill 4864 x 96.25 or 46.8 lineal 
feet of 11,” pipe. 

The usual one ton installation will contain 
well over 46 feet of pipe coil. It is very 
possible for all of the ammonia in the system 
to be in the coils under normal conditions. 
If the coils are heavily frosted and the load 
is greatly reduced, the suction pressure will 
lower. The heavy frost materially reduces 
the heat transfer through the pipe and the 
reduction in load helps to decrease the 
amount of heat absorbed by the ammonia. 
Less ammonia boils off and consequently a 
good portion of it remains in the coils. The 
resulting decrease in suction pressure will 
cause the constant pressure type expansion 
valve to open wider admitting more am- 
monia. Before very long practically all of 
the ammonia is in the low side coils and a 
high velocity mixture of liquid and gas is 
passing through the expansion valve. As 
has been pointed out previously, this soon 


cuts and scores the valve pin and seat and 


soon the valve will leak. When this oc- 
curs the valve pin is scored equally all 
around its surface. 


Dirt in Valve 


The importance of keeping dirt out of the 


valve cannot be over emphasized. Pipe scale 
and dirt will cause a valve to leak. If for- 
eign matter gets between the pin and seat 
it will embed itself in the soft seat and the 
pin will no longer seat tightly. The pin is 
then scored on the portion of its surface 
neat the foreign object. For this reason a 
good filter should be installed immediately 
ahead of the expansion valve. The system 
should be blown out before starting up to 
climinate as much of the foreign matter re- 
sulting from the original installation work 
as possible. Of course, the operator should 
never blow dirt and scale through the filter 
In blowing out the pipe line on 
a new job, either a dummy block should be 
inserted in place of the valve and filter or 
a by-pass placed around them. 


and valve. 


Broken Diaphragm 


If the diaphragm in the automatic expan- 
sion valve is broken, the valve will fail to 
function. A broken diaphragm may be 
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caused by several things. ‘The diaphragm 
may have had a defect that did not show up 
in the regular testing of the valve at the 
factory. On the other hand, the operator 
may have blown through the expansion valve 
in cleaning out the system and in so doing 
ruptured the diaphragm. 

When a refrigerating system is shut down 
for a long time with all the valves open, the 
high pressure that builds up under the 
diaphragm may break it. This pressure may 
be as high as 150 pounds after a long shut 
down period. 


Valve Out of Adjustment 


A valve that has been operating satisfac- 
torily for some time may go out of adjust- 
ment due to an accumulation of excessive 
ammonia in the coils. The valve may have 
been set originally so that just a drop or 
so too much ammonia is being fed into the 
coils. These excessive small drops accumu- 
late in the low side and, in time, enough 
liquid has accumulated to cause frosting 
back to the compressor. When this occurs 
it is necessary to close the valve just a little. 

ss 8 
NEW MECHANICAL FEATURES 
OF 1934 LEONARD 
HE interior of the new Leonard presents 
The cooling 
This ar- 


an entirely new picture. 
unit is hung in the exact center. 
rangement, it is said, possesses two distinct 
advantages. First, it creates more bottle 
room, and second, it makes for more flexible 
space all around. 

The unit itself has been further refined. 
On all models of the new line, the units are 
all-porcelain on Armco iron, inside and out. 
There are no exposed tubes whatever. The 
back is entirely sealed, greatly reducing 
frost formation and the possibility of trays 
sticking. 

Even more compact than the modern au- 
tomobile dashboard assembly is the control 
panel, which is located at the top of the 
cooling unit. 

As was the case in the 1933 line, the Chill- 
om-eter appears in the center of the panel, 
but this time with 12, rather than eight, dif- 
ferent freezing speeds—from just enough to 
keep the box chilled to a crisp, biting cold. 
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In addition, there is a position marked 
“Vacation” temperature. Though the family 
may be away from home over a considerable 


period of time, “vacation” temperature will 











TOP—Overall view of the interior of one of the 
new 1934 Leonard Electrics, illustrating the con- 
trol panel and the flexibility of shelf arrangement 
made possible by the center-mounted cooling unit. 
Note the small shelves, next to the cooling unit, 
which may be folded up out of the way when tall 
bottles or large articles are to be stored. 
BOTTOM—Extremely fast f i is obtained in 
the tray shown on this refrigerated shelf. A new 
Leonard feature. Refrigerant is concentrated beneath 
this shelf and hence its freezing speed. 





preserve the contents of the box at minimum 
operating cost. 

Automatic quick freezing is also provided 
in the control assembly. When the lever at 
the right of the Chill-om-eter knob is tipped 
to the right, or to “Quick Freezing,” the 
temperature in the cooling unit takes a quick 
dive to 8 degrees. When this low tempera- 
ture is reached, the bottom tray of water is 
frozen solid and the next highest tray is 
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about three-fourths frozen. Then the ep. 
trol trips automatically back to normal Oper. 
ation. 

When the same lever is tipped to the lef, 
the Steady-Kold Defroster, introduced , 
year ago, goes into action. While the frog 
is disappearing, steady cold is maintained jp 
the box, the food stays protected and the 
ice cubes remain solid. The 1934 Steady. 
Kold Defroster, unlike that of 1933, aul 
matically sends the mechanism back to nor. 
mal operation once the defrosting process 
over. 

Circuit Breaking Switch 


Also provided on the panel is an iy. 


proved circuit breaking switch, which stops 


the motor at the first instance of overloaj 
in the line. To restart the motor, the user 
has only to tip the switch back to the “start’ 
position. The circuit breaker eliminates th 
necessity for a fuse in the mechanism. 

Standard in nine models of the line is; 
refrigerated shelf. The refrigerant is ¢o 
centrated under this shelf, which is located 
in the upper part of the cooling coil. Th 
tray on this shelf is equal in freezing speed 
to the tray at the bottom. 


Motor Mounting 

To eliminate vibration when the motor i 
running, the makers have provided speci: 
mountings of tempered steel springs cus- 
ioned in live rubber for the mechanical unit 
The cylinder block has been redesigned, 
making for greater efficiency. A new pari 
of the assembly is an automatic belt-tight- 
ener, which reduces slippage and wasted 
power. 

The mechanism is easily removed. It can 
be taken out of the cabinet in one piece in 
15 minutes. 


* 8 & 


Pennsylvania. 

“We have just received the second edition 
of Tue Rerricgeration Service ENGrnem, 
and we, too, wish to extend our compliments 
on your fine work. It is the type of trade 


journal that the refrigeration industry has 


long been in need of. Enclosed please find 
another application for subscription.”—Earl 
F. Barr. 
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How to Tone Up Your Business 


Oftentimes Refrigeration Servicing Is a One Man Business. It Is Just as 
Essential for the Small Business Man to Know His Costs as the Large 


Industrial Concern. 


This Is the First in a Series of Eight Articles. 


By T. J. FOWLER 


————~<>_____ 


HERE there is only one responsible 

executive in a business—whether it is 
a business with no employees or with a num- 
ber—that executive must usually handle a 
variety of tasks for which he generally has 
not received special training. A larger con- 
cern might have a sales manager, an adver- 
ting manager, an accountant, a purchas- 
ing agent, a credit and collection manager, 
and other department heads. 
business” the single executive, although by 
training primarily an engineer or a sales- 
man, a lawyer or something else, is in fact 
all of these department heads combined. 
It is hardly strange, therefore, that a typical 
head of a one-man business is continually 
reminded of his need of better plans and 
methods in some direction. 

Perhaps he does not seem to accomplish 
as much as he should. How can he use his 
time to better advantage? His records do 
not give him readily the information he de- 
sires, and they are an insufferable bother to 
keep. How can he make them easier to keep 
and yet more useful? He could handle a 
great deal more business. How is he to get 
it? His collections come in slowly. How is 
he to speed them up? He needs a better 
working arrangement with his customers or 
his creditors. How is he to secure this? 

How! Not so much the theory of it. He 
does not have time to become an expert in 
all these lines. What he wants is concrete 
methods, methods that have been tried in 
other businesses and can be lifted bodily into 
his own—then, if any theory at all, enough 
simple elements of it to enable him to judge 
whether the methods are right for his busi- 
ness, and to apply them. 

To supply these methods, to do in effect 
for the head of the one-man business what 


In a “one man 


* President, Chicago Chapter No. 1, R. S. E. S. 
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expensive experts are doing for larger con- 
cerns, is the aim of these eight short talks, 
and in the installments that. follow, you 
wil! find plans, methods and systems that 
are being used by progressive business and 
professional men to get more out of the 
day’s work. 

These plans were collected in the course 
of a nation-wide investigation by the Bureau 
of Business Standards. They are ready to 
be put to work without delay, some exactly 
as they stand and others with only slight 
adaptation, depending on the business. 

“But what has all this to do with my busi- 
ness?” you wonder. “I am getting along all 
right,” you say, perhaps; “I ‘am making 
money.” True enough, but so is a clerk at 
$12 a week making money. It may be that 
he will continue to make only $12 a week, 
but if he is alert and farsighted, you will 
find him plugging along, getting easily busi- 
ness and professional wisdom from printed 
pages and educational lectures, the knowl- 
edge it took other men years to acquire. 

And so it is with the one-man business. 
It may be getting along all right; it may 
be making money. But until the man at its 
head, and perhaps also at its feet and in its 
middle, can bring together and coordinate 
in the business all of the best plans, meth- 
ods and rules he can get from other business 
men, it is not serving him as it might. It 
has a blind spot somewhere. 

These talks have been prepared with the 
functional activities of a business in mind. 
There, one installment takes up selling, an- 
other the question of handling help, and so 
on. For instance, every one sells, you'll 
agree. You sell a professional service. You 
do not hawk your wares through printed 
publicity. But once the “customer” is se- 
cured, the service must be made satisfactory. 
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Selling refrigeration service is not a lot of 
high pressure talk; it is actual quality of 
service rendered that brings new customers, 
and do you realize that if a customer comes 
to you through recommendation created by 
the quality of work you have done, you can 
write your own price ticket? 

Today, with low income and the price of 
some commodities at nearly war-time levels, 
compels the man in business to study and 
more carefully than ever 
phase of his business. He must “sell” his 
services to better advantage, his accounting 
must have no loopholes for profits to slip 
through; bad debts must not clutter his 
books and impair his credit; his advertis- 
ing effort must be made more certain to get 
the results he sends them after; so on at 
every point along the line. 


analyze every 


To reach success a man not subject to a 
number of directors, the criticism of part- 
ners or the fear of stockholders and the 
like, mainly must be a good disciplinarian. 


He must have, in effect, a dual personality 
exerting more particularly the force and the 
side of the employer in treating with }j 
other half, the employed. This he must 5 
in order that his business may not be a om. 
man business in result, as it is in fact. Th 
ordinary man is disposed to loaf and play, 
and inclined to “put it over.” His sense of 
fair play prevents his doing this with a par. 
ner or board of directors or stockholder, 
but he does not hesitate to “put it over” 
himself, if that half of himself which ¢qp. 
stitutes the “boss” will allow it. 

Concretely, a one-man business is depend- 
ent: first, upon energy; second, upon adap. 
tation of effective plans and of inspiration; 
and, third, upon discipline over self. Using 
these three factors as a board of director 
end then following out honestly the “board's 
direction, the one-man business can scarcel 
fail to win success. 

So much for the value of other men; 
ideas to the head of a one-man business, 





Air Conditioning to Provide New 


Demands for Refrigeration 


This Article in General Shows the Increased Demand for 
Refrigeration Through Air Conditioning. Service Men 
Must Prepare for the Opening of This Extensive Field. 


a 


O do an old thing in a new and better 
way is always a real engineering accom- 
plishment. For a long time it has been pos- 
sible to control the condition of air as to 
temperature, humidity and dust content— 
with a sufficient outlay for machinery and 
supervision. Now it becomes practical to 
have year round comfort in stores, homes 
and offices with simple and compact air con- 
ditioning units which need but little more 
supervision than a domestic refrigerator. 
The room air conditioners are made in 
various types and sizes, some of which may 
be suspended from the wall or ceiling. 
Others stand on the floor, replacing the hot 
water or steam radiators and become an 
inconspicuous but attractive piece of furni- 
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ture which harmonizes with the rest of the 
furnishings. These units include one or two 
very quiet motor driven fans to circulate 
the air, part of which may be drawn from 
the outside. The air is filtered and blow 
over coils which cool or heat the air as o- 
casion requires. 

In addition, the air humidity is controlled 
by adding moisture in Winter and by re 
moving it in Summer, thereby greatly cor 
tributing to the healthfulness and comfort 
of the room. The unit may be controlled 
manually as easily as turning on an electric 
light and by the use of thermostats ané 
humidistats their operation can be made 
completely automatic. The room units art 
also available with only cooling and dehv- 
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midifying for Summer use or with heating 
and humidifying only for Winter use. All, 


of course, have air filtering and fans to cir- 


culate air. 

In a closet or perhaps the basement is a 
refrigerating unit which provides the cool- 
ing which may be needed. These are made 
in various sizes, rated from 12,000 to 72,000 
Btu. per hour. They use Freon, the new 
colorless, odorless, non-toxic, non-explosive 
refrigerant, and may be either water cooled 
The outstanding features of 


or air cooled. 
these refrigerating units are quietness, com- 
pactness, neat appearance, and economy of 


operation. 

The portable self-contained room cooler 
js of particular interest. A water cooied 
refrigerating unit, cooling coils, air circu- 
lating fan and air filter is contained in a 
single cabinet which may be mounted on 
wheels. It is a simple matter to wheel it, 
for instance, into a hotel sample room, plug 
into an electric outlet and run small hose 
water lines to the bathroom. Certainly ho- 
tel managers and salesmen who use hotel 
sample rooms will quickly recognize the 
value of such simple comfort as a business 
builder. 

That the unit air conditioning equipment 
not only builds business, but is also self- 
liquidating has been proved in other lines 
Perhaps the most interesting 
example is the case of a tea room which has 


of business. 


always shown a seasonal decrease in busi- 
ness during the hot Summer months amount- 
ing to 80% or more. This Summer, with 
the addition of room air conditioners, there 
A net 
increase of 60% over previous Summer sea- 


has been a business increase of 30%. 


sons. In the case of a dress shoppe in a 
department store not a single garment was 
soiled this Summer, whereas, before utilizing 
the benefits of air conditioning, this was a 
source of annoyance and loss. 

Railroads, too, recognize that comfortable 
cars attract patronage. Cars with condi- 
tioned air have now been running on several 
railroads for more than a year and have ac- 
cumulated several million miles of service. 
It is noteworthy, regarding a thing so new, 
that the fundamentals of the original design 
are correct. The improvements in 1983 
equipment which are of greatest consequence 
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have to do with details of control and regu- 
lating apparatus and arrangement to in- 
crease accessibility. A vibrating type regu- 
lator limits the maximum load on the gen- 
erator. This protects the generator from 
sustained 
state of charge of the battery. If a car 


overloading irrespective of the 


The value of a good night’s sleep cannot be meas- 

ured in dollars. This air conditioning unit cools a 

room in the home of the general manager of one of 

Pittsburgh’s leading stores. The rich walnut burl of 

the cabinet is appropriate for a room of this char- 

acter. In the basement is located the refrigeration 
unit. 


must stand still with air conditioning on and 
lights burning for a period which might 
completely exhaust the battery, a relay is 
provided which stops the air conditioning 
equipment in time to prevent entire dis- 
charge of the battery. Lights may still be 
used. 


ss SS 


Art de Desrochers 
Washington 

“Quite recently a friend of mine loaned 
me several copies of your most interesting 
magazine, True Rerriceration Service En- 
GINEER, and I must say that it is a find. I 
literally devoured the contents and found 
very much of practical interest and help.” 
George C. Tatem 
Pennsylvania 

“We wish to state that we have found 
your magazine most helpful and _ beneficial, 
as well as educational.” 
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OMESTIC mechanical refrigeration es- 

tablished its highest sales volume in the 
history of its business and this in a year of 
greatly disturbed business conditions. <A 
most significant fact, and assuredly a barom- 
eter of the future of the refrigeration 
servicing business. Paralleling the growth 
and experience of every other great com- 
mercial advancement, the in- 
crease and wider application of mechanical 
refrigeration is establishing the service busi- 
An industry 


substantial 


ness on a more definite basis. 
which has expanded as fast as mechanical 
refrigeration has, of course, attracted un- 
skilled men and is therefore subjected to 
many practices that must be discouraged. 


This condition can and will be rectified. 
Responsible service men and organizations 
are building for the future, and concerted 
action in bringing about more stable condi- 
tions and the recognition of responsibility 
is bound to bear fruit. 


The formation of the Refrigeration Serv- 
ice Engineers’ Society during the past year 
has served to establish a common ground 
for service men to meet. Still in its forma- 
tive stage, its influence has already been 
widely felt. In addition to the planned edu- 
cational program of its local chapters, the 


January, 1934 28 


meetings have provided the opportunity of 
service men fraternizing with other seryig 
men, and discussing their mutual problems 
resulting in the solution of many dificultie 
experienced in their servicing work. 


With a field promising the future that the 
refrigeration servicing business does, it is jp. 
cumbent upon every responsible service map 
to see that the servicing business is placed 
upon a substantial basis for the protection 
and future of his own business. 


As “planned programs” seem to be the 
order of the day, 1984 is certainly a good 
year to start a planned program of this kind, 
and THe RerriceRATION SERVICE ENGiner 
dedicates its efforts in this direction. 

x S&S & 
AIR CONDITIONING 


ECHANICAL, 
ened its field of usefulness in many 


refrigeration has wid- 


ways, each development contributing directly 
or indirectly to the welfare and comfort of 
humanity. Closely allied as it is with life's 
necessities, its usefulness increases with the 


progress and advancement of the nation. 


An important development in which re- 
frigeration is to play a responsible part is 
air conditioning. Much development work 
has been done on this phase of refrigeration, 
and its general application particularly for 
domestic use, is yet in its infancy. Well in- 
formed analysts believe air conditioning to 
be one of the important future developments 
in the field of refrigeration. 


Service engineers must recognize that air 
conditioning is more than a major knowledge 
of refrigeration. Many factors enter into 
the consideration of air conditioning. Air 
conditioning properly described is a simul- 
taneous control of temperature, moisture 
content, motion distribution and cleanliness. 
Each factor is dependent on the other for 
the ideal conditioning system. 


The refrigeration service engineer inter- 
ested in the future of air conditioning, will 
recognize that the man who expects to ad- 
vance farthest in this important refrigera- 
tion development, will lose no time in fur- 
thering his knowledge on this subject. 
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REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


Official Announcements of the activities of the National Society and Local 
Chapters appear in this department as well as articles per- 
taining to the educational 
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work of the Society. 
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THE OBJECTS OF THE SOCIETY 


To further the education and elevation of its members in the art and science of 
refrigeration engineering; with special reference to servicing and installation of 
domestic and small commercial equipment; for the reading and discussion of ap- 
propriate papers and lectures; the preparation and distribution among the mem- 
bership of useful and practical information concerning the design, construction, 
operation and servicing of refrigerating machinery. 


ASSOCIATION HEADQUARTERS: 433-435 North Waller Ave., CHICAGO, ILL. 





YOUR SOCIETY 

DENTIFY yourself with the organization 

which represents the industry you are in- 
terested in. effort not 
broadens the vision of the member, but con- 
tributes to his knowledge and understanding 
of the business he is depending upon for his 
livelihood. 


Associated only 


One of the principal advantages for which 
one most naturally looks for is ideas and in- 
formation that will be of value to him in his 
work. This he gets in the educational pro- 
gram presented at meetings of local chap- 
ters, and their discussions, as well as mate- 
rial prepared by the national educational 
and examining board for distribution to all 
Often opportunities are open for 
obtaining solutions to his own immediate 
problems and suggestions for improvement 
in his own shop. 


members. 


If you are actively engaged in servicing 
mechanical household refrigerators or small 
commercial equipment, the Refrigeration 
Service Engineers’ Society invites your ap- 
plication for membership and participation 
in the educational advantages the Society 
offers its members. 

In a city where a local Chapter is organ- 
ized, a member affiliates with the Rerricer- 
ATION Service Enorneers’ Society through 
the local Chapter, and if no local Chapter 
is convenient to a member’s residence, he 
affiliates as a member-at-large. 
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MEETINGS OF CHAPTERS 


Detroit Chapter No. 1 

Meeting of November 15 
RESIDENT GEORGE H. CLARK 
presided at the regular meeting of De- 
troit Chapter, which was held at the Danish 
Brotherhood Hall. After the usual business 
of the meeting was disposed of, the Enter- 
tainment Committee announced the plans 
for a party, which was held at Carpenters 
Council Hall, 5718 Woodward Ave., at which 
entertainment was provided and _ refresh- 
ments served to an attendance of about 150, 

Meeting of December 6 

The regular meeting of Detroit Chapter 
was held on December 6, at the usual meet- 
ing place, the Brotherhood Hall, 
President George H. Clark presiding. 

The usual business of the local chapter 
was disposed of, and the meeting was turned 
over to Mr. MacLoughlin, of the Liquid 
Cooler Co., who gave a most interesting talk 
of benefit to service men on the Temprite 
Beer and Beverage Coolers. 


Danish 


Greater Chicago Chapter No. 1 
Meeting of December 12 
The meeting of Chicago Chapter was called 
to order by President T. J. Fowler, and 
after the usual business the meeting was 
turned over to Mr. C. E. Hamilton, of the 
Educational Committee, who in turn intro- 
duced Mr. W. M. Hersch, of the Williams 
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Ice-O-Matic Co. Mr. Hersch gave a com- 


plete description of the construction and 


operation of the Williams Ice-O-Matic, and 
answered questions relative to the various 
features as explained. 

The Entertainment Committee reports the 
arrangement of a banquet to be held Friday 
night, February 28, at the Sherman Hotel 
at 8:00 P. M., to which all service men in 
Chicago and vicinity are invited. The Com- 
mittee has arranged for entertainment, and 
anominal charge will be made for the ban- 
quet. 
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ADVANCES DURING 1933 
IN AIR CONDITIONING 
By ELLIOTT HARRINGTON* 


N order to facilitate the assembly of cen- 

tral plant cooling systems, there has been 
developed a new unit type evaporator. The 
unit is complete with expansion valve and 
flanges for mounting, which permit the as- 
sembly on the job, of cooling surfaces up 
to a rating of 20 tons of refrigeration. 
These units are used in conjunction with 
condensing machines of conventional design. 

The unit evaporator is also applicable to 
the winter air conditioner, thereby extend- 
ing the field of this unit to year round air 
conditioning service. 

Room Coolers 

Two types of room coolers were developed, 
a floor type for general residential use and 
a wall mounted type for commercial in- 
stallations. Both units are equipped with 
a special quiet operating fan. They are 
ued in conjunction with condensing units 
either singly with the smaller sizes or in 
groups with the larger sizes. 
rating is 12,000 Btu. per hour. 

A portable cooler combines in a single 
unit the condensing machine, evaporator and 
fan in a cabinet provided with wheels to 
facilitate moving from room to room. Cool- 
ing water is taken to the condensing unit 
and drain water is taken away through flex- 
ible tubing arranged for connections to 
water and drain outlets. The rating is 
4000 Btu. per hour, or sufficient capacity 
for the average bedroom. 


The nominal 
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Unit Room Air Conditioners 

For year round air conditioning of indi- 
vidual rooms two sizes of unit conditioners 
were developed which provide all the ele- 
ments of complete air conditioning, i.e. 
heating, cooling, filtering, humidifying, de- 
humidifying, ventilation and air circulation. 
The small size has a cooling rating of 8,000 
Btu. per hour and a heating rating of 70 
sq. ft. of equivalent direct steam radiation. 
The large size provides cooling capacity of 
15,000 Btu. per hour with a heating capacity 
of 91 sq. ft. of equivalent direct steam radia- 
tion. Both units are built into the same 
sized cabinet, space being provided in the 
small capacity unit for mounting the con- 
densing unit integral with the cabinet. In the 
larger capacity unit this space is utilized by 
the added cooling and heating surface, mak- 
ing a remote condensing unit necessary. 

A window duct connection permits ad- 
mission of ventilation air, the amount of 
which is adjustable between the limits of 
zero and 200 cubic feet per minute. The 
heating coils can be connected into an ex- 
isting steam heating system and the maxi- 
mum heating rate is adjustable between the 
full rating and 50% rating by means of a 
switch on the side of the cabinet. In addi- 
tion a thermostatic valve regulates the 
steam flow to the coil to maintain a pre- 
determined room temperature. Humidifica- 
tion is governed by means of a switch on 
the side of the cabinet. 

The small unit is satisfactory for a room 
of about 1,500 cu. ft. volume and the large 
unit for about 8,000 cu. ft. volume. 


Air Conditioning Proving Home 

To provide adequate testing facilities for 
air conditioning products a proving home 
was established with a complete radiator 
heating and central air conditioning system 
for year round operation. The duct system 
and air grille locations provide adequate 
testing facilities to determine correct air 
distribution methods for both heating and 
cooling systems. Thermo-couples with asso- 
ciated switching equipment permit tempera- 
ture measurements at 105 locations from 
basement to attic and in addition recording 
instruments register indoor and outdoor 
temperatures, relative humidity, and oper- 
ating time of apparatus. 
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Herkimer Institute 
“Makers of All-Make Service Men” 
1819 Broadway 
New York City 


“A Practical Trade School’ 


New models and new refrigerants do 
not up-set service departments manned by 
“Herkimer trained” service mechanics. 


Competent men available for all localities. 


Dealers and Manufacturers, when in need 
of men— 
Write, phone or wire— 
no obligations. 











East Rutherford, N. J. 


REFRIGERATOR 








Closed or Open Type 
The Matheson Company 

















DON'TMISS AN ISSUEI 
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Subscribe 


N 0 W ees 


Every issue contains 
ideas you can use— 
don't miss an issue. 
If you are not a sub- 
scriber—don’t delay 
sending your sub- 
scription. Every issue 
brings you practical 
information and helps 
you can use every day 








SUPPLIES — PARTS— 
COILS — CHEMICALS — 
MATERIALS — UNITS 


REFRIGERATION SPECIALTIES 


“With Estimating Service for Service Engineers" 


SERVICEMEN SUPPLY CO. 
1819 Broadway, NEW YORK CITY 














An Important 
Book .. . 


is ready for distribution 
now. Every Service Man 
will be interested in this 


book. 
See Page I 
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A Convenient Binder 


for the Educational Material 
of the Service Engineers’ Society 





VERY member of the Society should 

have one of these binders, as it provides 
a convenient method of using the edu- 
cational material sent out by the Society, 
and also published in THE REFRIGERATION 
SERVICE ENGINEER. 








In this and past issues of 
Tue REFRIGERATION SER- 
victE ENGINEER are pub- 
lished valuable charts — 
Complaint Charts and 
Trouble Chart. Other 
charts will be published 
in succeeding issues. 
Provision is made so that 
these charts can be cut out 
of this issue and filed con- 
veniently in the new 
binder. You should have a 
binder immediately, so that 
the charts appearing in 
this issue will provide a 
start for your handy refer- 
ence book. It is attrac- 
tively stamped on the front 
cover with the Society's 
name. 


Size 44 in.x 7} in. Holds Stand- 
ard 3} in. x 63 in. sheet. 


This flexible leather, six-ring binder 
is designed so that it can be con- 
veniently carried in the pocket and 
used on the job every. day. The 
educational material sent to each 
member of the Society will be de- 
signed so as to fit this convenient 
binder, also tables, charts and other 
valuable data published in Tue Re- 
FRIGERATION SERVICE ENGINEER. A 
supply of ruled memorandum paper 
for making notes and sketches is fur- 
nished. The educational material 
published in THe ReEFriGERATION 
Service ENGINEER and that sent out 
by the Society will provide a valuable 
reference book that will be an indis- 
pensable help in solving every day 
servicing problems. 


SEND REMITTANCE OF $1.00 TO THE 


REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


433 North Waller Avenue 


CHICAGO, ILL. 














Fig. 71 
Sectional View 


ALSO SU/TALIS 
/ OR AMMO 


OR use on steam driven refrigeration equipment in con 
junction with electric driven boiler feed pumps for low 
water protection. Also furnished for ammonia presse 

when so specified. 

May be used as a low water alarm where desired. 

Gives complete automatic operation, or can be furnished seni. 
automatic. 

A full line of low water devices, for both high and low pressure 
carried. 

Standard type for use with water, oil and other liquids which do 
not attack copper or brass. Furnished also with monel and stainles 
steel intericr parts, with ¢ 300 |b. steel float only, plated with nick 
or chromium for ammonia. 

For control of feed pump, may be arranged to close circuit 4 
low water level. 

For use on boilers for pressures as specified up to 300 lbs 

The mechanism is so designed that in case of failure of the float or 
other parts of the mechanism, the circuit will be opened except on 
those for motor driven feed pump which close at low water leve 

No relay or starting switch needed- where normal working load 
do not exceed 10 amp. 110 volts, or 5 amp. 220 volts, A.C. or DC 

These controls are tried and proven with years of service behind 


them. 
Write for complete catalog on Mercoid Controls. 


THE MERCOID CORPORATION 


SOLE MANUFACTURERS OF THE MERCOID SWITCH 
4919 BELMONT AVENUE ow CHICAGO, iLLINO! 





